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CONVERTI NG BROM NATED ANI ONI C STYRENI C POLYMER | NTO
HARDER AND LARGER FORM FOR STORAGE. SHI PMENT. AND USE

WO BGOSR FI ELD [ 0001] This invention rel at eSP€DUS200B073804
forn1of unadul terated brom nated anionic styrenic

XTRERTING BROMRAEH
ﬁﬁkﬁﬁ&iﬁ@w

Ul 'JI \WAV RV | I IIU QUUTI LILA~AY 5

brom nat ed ani onic styrenic polynmers such as

unadul terated brom nated ani oni ¢ pol ystyrene. These

new forns can be cal ' astils, or

granul es. \Watever t Egﬁm%ﬁﬁl‘me new forns are
[0001¢ haTlas tieventiew rdiytes ar geaewSore of hamitltecsed promseatd ynionic styrenic
polyn‘?}[saéucﬁ‘ﬁ Sneldﬂlt&la rﬁ%rﬁ ta%ld%ﬁﬁ)‘mé ;gblﬁs(?ﬁkﬁé oﬂns angﬁt?onnaqyg relates to

ar ea resi stance :

procesges s pmdelyma aveh 1evgieras gfstmadﬂlteéﬁg‘tl hronwmtefbmépmc alyrenic polymers
such &R Eﬁgd{ﬁ@gatédﬁﬁmﬁ{a%@ﬁm b&ldtyrehd efnedd néWﬁ)trms BARCREMNR stilles,

[0 0| nted out in caonmnonl y-ovvne W PO Pub.
Pastﬂﬂmar &@“21% hatqyey i nameyses]. fhemsy foensase ehpsasiterzgd By lagger size than

those pR8EAG R hilHld @ thd mbrlerplael &thdiition)thesShidw fiting hpvd yreR rSistance

r om ated ani qni.c | ystyrene is its
o iR by PR S 20 PR YRR Srciforhagyproduced hey are
essenfpdhtfres] dslusind powders when attenpts are nade to
pelletize the product. It appears that upon formation
the pellets or granules, unless the fine particles
thereof are bound t ogd3HEKGROENRxt r aneous bi ndi ng

[0002?9 mtpog{ted b8 ih b&ﬁmoh@%ﬁ&i \lvmabuam tw@m()tsﬂ 182¥2 Al published
rrgb étlc es. aog flne|%dIVI b q

15 Dep G APV S biarF Bl CHETIMR ot Sl BB s brominate

anlonmhﬁl}&q&@fellﬁts Sropstaitly w&m&ﬁwﬁiﬁﬁabmbumebﬂ sedallzjangrles and powders

when a{ten%ets liﬁees & pl’é:li]le%’I € t%e Fodulf, 1P} opducs tﬂ% br 7R rn aa!;[igrq the pellets or

anli o lglyr enic pofyrre S esSenflI? aeflT II% I nes.
granuls, luﬂmss e fireauirtiglestpereetirabedd tbg@h‘a)hygtnemtren@hs bindeng agent or
the liﬁenteﬁ% R{ﬂgﬂgﬁé)aﬁfanh% VE% P@srﬁzﬁhﬁ rhcciepéﬁd fﬂﬂ:ﬁ dﬁif g@/ﬁ&a |typically

e_appedrance 0 ct but
referrggHgas| fﬂé’é -B3ECR¥E of Brsdpgcierisgo o Cenﬁ@él@gal@ﬁlmzmgg)rocedures

are unRhi@bCor bed‘ﬁf:mg' 'Eb?{ﬁﬂﬂnbt@ﬂ ahiRdicRelrbMt bagthe@ mnﬁaﬂﬁﬂree of fines. As
can b%g!%agi]l Ip/%agg} CH).'[ %%ﬂ%tgg%@ooets %O%@l} P offgéigf t%-]rsl,]tafpe tﬁc'ls is not only
detrinenot estheappgriree of e produtt by is ddirds 1snfndmnfdd€hy the consumer.

[OOOSrngud ?%egsr gf%a%ﬂn%pr% u(ﬂi% eoq ufidy efa,?edzﬁe\ﬂe :aicorgrgu%g:ﬁ amo%}c styrenic

suc Fands o co
polymgi c%cmtmbllylfmc otldneziiy defstrohedam WP ptubul o CYR/200611 18%415 That process

comp M‘ﬁ@r bYorﬁﬁh% st?atn'E@Bﬂ&oﬂé@uﬁdﬁﬁ&ﬁteﬂri)tr&nﬁﬁjteldedhﬁymcasrﬂﬁreﬁ): polymer;

cau5|n suc lets to drop into a classifier t

B) é%métsng jugle §tr%n'dé i ¢pdngand ‘é?‘%anfﬁlwf’éﬁa‘iﬁé forpeyl aipdew on a porous

PLOBRS S Edﬁt&vﬁ&éﬁ@ﬁ%ﬂf stRabé agYssiemih® ﬁenalscaidl y pr ov. ded
i ' nt ben or ous.. bel t

C) GG Py SRR IS BRR O Bt REoRt s Ao gh Peirglet.

In conde¢tingalmd process the conveyor belt system is typically provided with vacuum equipment
beneath the porous belt which continuously draws air down onto the strands on the belt and
downwardly through the apertures in the belt itself. Above the conveyor belt are disposed a
water spray mechanism for cooling the hot polymer strands and downwardly disposed air blowers
which apply sufficient force to the cooling strands which typically causes at least some breakage
of the strands to occur on the belt. Surviving unbroken strands, if any, typically undergo at least
some breakage as they leave the conveyor belt because of the force of gravity acting upon the

unsupported strands emerging from the end of the belt.
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downwardly through the apertures in the belt itself.
Above the conveyor belt are di sposed a water spray
wore@haeiozm f or cool i ng the hot pol yner strandsP@mntis2007/073804
downwardly di sposed air blowers which apply sufficient
0 t n . ' I .
[0004j e{a’\glﬁlesag rf%flégtl&e aﬁ%!)eesgs@{apﬁ o\r%;%l%glai %@é&%‘c@é&r Xea%%{l‘ gliosﬁc%}mngs of
that psskss, exSiir \Hov iong thng iaajkfeamsmrrtanﬂ watey fireamgeded ynpprdar foycool the hot

strandd B A dndlyok BAS T TIHO Ferul ﬁ@l@g@déﬁaﬁlg ely ndt8RY& sdr€to dry the pellets
conveyor b 't because of e force gravity acting

beforg, Hisy %@aﬂﬂgﬁbﬁw thiy aéfl% a%sanaﬁléx § H§ §UERMEH &nd Rpeting costs
involved@n g (5pe[raﬁ)%4]1n Whditien,ahe pioceBinoige keh@e 56 restllt irﬂﬂhleﬁformatlon of

pete B SO S R R SR OB B s
unadultetaieldmdnated arioker stw)em@pblytﬂee phaiicts¢auihtis fcarmetihfavmg an even
greate?gﬂl\§ﬁ¥95nfka‘? I{d %J{‘E ffﬁé Qrés ngitag?ég‘?of& geS| rable, if not

necessar ore they are packaged
and this adds substantlally to the equi pnment and

operating COBR%EF@IW&RWF“MEHNWNTION' n
ddltlon he processi ng sed tengs to res in the

[000S] o Thagcr b fpcBpolpd hasine v bikp Tovnd which pasblgeprar Wi pdiew form of

essenﬂidl@nduidf‘rﬁ:eé eehnufcoff Mfaﬂﬁl@d‘ratgd tbrMﬁhﬂaC&dQ&u(&dN atytfﬁ@ce pulsmief having
unadu te at at e n| oni

desira it T oG Bonpis e HREneRg CoReBUEYBF Baie P during

their ps¢praemighhthasal opbngye healdondryimg shergrarailldsyribr @gadfagdigs tAs compared

to the %@t Egl(l)%ogy ﬁgggég\-/gvlﬂgegl ENIslugﬂ \/\}’)1 9%%@6‘[% g’%tﬁg Tk rrlgrdta this 1nr¥ent10n
itis new passa@wtq piogiest a@s@eﬁﬂf« alnpy fenms ot giageley @%wﬁeléer@ﬂed brominated
amonié@f:}/@éﬂlé 130 8chal @A rBea@6ka 88t 21116 siBdsMh&RdvGn ﬁ?bﬁéﬁ@%ﬁ crush strength.

r abl r ok
esj rabl e ertjes w.thoyt contac }q%ed;oﬁdshavmgthe

avi n p
Theseg}%%f?@ﬂ%bﬂﬁ&ﬂ&ﬁ@%S%dth?%h@m shehes- §
shapeobfra a@mé hﬁtlr a Fg‘eﬁ@'ally’alﬂlao reirctifa @laakmidiﬁldﬂlgoﬁthﬁlrﬁae@d Beoduse of this

conflgtUﬁf}{uq[r)l h re arc?{e Eflagerlrrtlegulgqgé(sa 50360 100S &O@ ISQendC{o break

cou purs
off andtﬁernssraalepmf:eSt ﬂest,amtth@hka;r to th| s invention,

[0006] OWHi Pﬁc’ﬁ%erg#o% AR 0;859199§§1 %fé%f R @iipd8i é‘ﬁ’en@se\ﬁ’ neQ/r &fss for é)repanng

granul e unadul t er at br onm nat e ani oni c styre
new giEiaseF PHAUENYS Unadytsrated ioateatphanipiir styEgnicerolyher devoid of most,

if not Iaﬁva)me lsﬂ&’fc%@fﬁﬁgls @frtﬁe hoﬁhfe@diﬂhhavaﬁbﬁé DeNEW g*hﬁrp;b@%s comprises

formig e PO SR e M Bt 2 QOREr At Y b e apiigper tha

is in prbxdtnityad racaobhd talv elivey plhmswenemii&tr st place. mBeleawsmedmpervious to
coohngI] ?11(9;} aEHatngr ah lu?f)]er ahH ek er%ﬁ&ageh%eﬂ\e\%ﬁ@g% is gg&{ @e‘%ﬁeen t}ge lower

rojections
portloofdf tg‘h drifieg ang ﬁ@lﬂluppﬁle&te*@ice,dmthat ol lepdier porkien of @Q0Bg of molten

unadult®fafed BRIHAQD afﬁ'oﬁi% R8Nt qﬁﬁ’yﬂl& QiRr ®) tridges sa1d gap and forms a
enbodi nents, a process for preparing new g

ul e
separaéff indadeyal ge@ukforaﬁ%ahwpéh%wwr blrré'«wF Rhtad Pléﬁ’f‘fdﬁ?fébef or (i) freely
drops &'fdﬂi el Ibv@@ |pys PeRsn @ieﬂll@ldﬂlfﬂtﬁ aBShlls tiforndie wlpks s@fack RE said planar

memiS A GRELAERORuns Frab Por My o ReRRaPHrS G rr Bifiugline planar
membel,ugid kravelingopiatr heabdr bmeg oooled dy 4 migt mogwhye obrooling liquid
conta gtﬁ?g lohg%rfaée &Qal rp‘f’thlamlg%b&ﬁ% ﬁrgf%h%g C(S({lﬂlé%\c/lhms coohng water
apphed by spray nozzles to the unders1de of the upper portion of the travehng belt

[0007]  Another embodiment of this invention is generally hemispherically-shaped solid

granules or pastilles of unadulterated brominated anionic styrenic polymer (preferably
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cooling liquid and havi ng an upper and | ower surface,
whereby there is a gap between the | ower portion of

W0 b@806G70 ce and sai d upper surface, so that arCT/E82D7/673804
portion of a plug of nolten unadulterated brom nated

hem1s§ﬂéa%?h§ sﬁ&ﬁédes%h& rgpefHuYé{EJ s%ll?e%r of(ﬁr?admltérgtgg %roc’rﬁ ?3% o)ﬁstyrene)

VI e or
whicltlfaee (pparorsiap kanieno ab st abbaint wifb fivoraboor S0 Wt% or more), (ii) an

avera%er ife Hn@RSoffat AL iR VRId a‘ﬁvaHa%E‘ cRish ke o bf 41q&saudl pounds
|'s upgn the upper surface of said planar nenmber and

per inclr A BIRLGTARIY Ao Agraafie ey inpa dsing| the fist prRediypglescribed in
Examplé!X gg€in@ersai d travellng planar nenber, said

I I | ed :
0008} TG e B R R 3o R N R0 hgeome sl
furtheoﬁp;smmi fmlrraﬂnalenxmm@mscnﬁ’cﬁml prdefppended ctadmb.i Nng liquid is

cool ing water applied by spray nozzles to the
undersi de of the u er ortion of the traveling belt.

FURT O3 PEArbL D N ©F ENIEODIVEINTS ©F THE INVENTION

[000999';”@&@!11{0(0 Bﬁé@rﬁl&nﬁﬁlk%f ks iV BRRGOhSRIiE ProdldRBYIpBSee® of prepanng
pastil]les of unadulterated brom nated anjonic styreni

generﬂlﬂ Yeraiphasicallsphappy ernuags Har Rasdllsy ofspradatieratse iy jominated anionic
styrengd @Blylnﬁ OThePpfcbds| 65thdf ermbaditiche irflodes Hldilﬂhgl airadjectmg molten

unaduﬁtgll‘gg lg)oglﬁszltg%h ﬁ({%l{] asyyéerglc (P[?Mérg \?’\}?W/g gp ity ez;)t 16(1?‘[ ?ne small
downwardaywdispged plafld:ﬂ iolagmdnefodd or efzzlat(pletagily r@ughraciiyrabifydof laterally
dlspoﬁﬁ ﬂw\ﬁﬁrcﬁﬁ\%v&%@@z S@Bge%n(%ifﬁegfm AnanfoRt orégv rggﬁlaﬁ Slroplets of the

eas
moltety QPlﬁglef ‘Pféel‘g@ and W@éiémm @e @é@%i‘ﬂ%@ﬁﬁﬁ? ma@@ﬁpr gozzle. These droplets

eitherlt® ﬁtﬁilﬂﬁﬁéll%ffall [)QQ@ Bhusth e 1%QR/Ycﬁ1aﬁ9 @alpﬁ&ﬁ &h@rﬁ’@rﬁfﬂl&'@f‘ﬁo“zzle onto the
nd features this |nve 0 cone still

cooleq HRpRe UE s 2PErit ol tHeT slaf“?f’é Begh pRYTER dprgning generally

hemlsppﬁﬁfaﬂ?dhaﬁeal gli@luld% lle'ﬁb:lEﬁleE)Eﬂ'ﬂdehE@dﬂE:wEﬁl Bldnthhted anionic styrenic

polymeﬁ,sfogg:lh sohg%\b%n t%l% enera L:h pe. oL (1{ 0003 .U Sllllant

an .
PV ERPY o earVé: sed sma I gap bapvxéeen%le manifold

or nozxtaekthe gbolpd @ppari surfagresicthalcbgled etmvslmgqualtaa [nheymlsh apd thereupon
separddé ﬁ‘&ldl skch RhniRAF bildol 8% iR géi{éﬁéfeiﬂflhteﬁﬁsiﬂl&qc ?g/ gﬁéﬂ%@%ﬁqules or pastilles

anioni c styrenic po process o

on sUGYRNSIAHPRET SuskAET @r@ssozlﬁtfwm glabgeneril ekapeng nol t en
[001091 NR&I b@ E@he@ht B @ndbdaé ad d@cﬂﬂéit@ bpmﬁltéﬁlﬁﬁtiﬁltéi&ls& Bifbﬁmnated anionic

syreni PP BB PIRCEEHAR PO G To e oPEc U STURAR 5 TRFBBHD e cooled

traveljplgipl@lar tl}l’faﬁé ahdif@mahioya ghinspdls @dmssphtdicatlpwhygeddblid. In the case of

(ii) abg'vg Qﬁg ? ft§ {ﬂﬁﬁ e 1)1?%%% ﬂmpéen%lg b&kord 3 ﬁle dr%alil?oelgrl] g?%ur)zozrlﬁ and the

nmer energe
cooled H@Vﬂh@eplamaiesudfacq ped th@m bfzﬂadseo@f fﬂiozazalvel b¥¢psae separated from the

manifdfdAR B e ghd ﬁl%ﬁ f({rhl) 1n’c0néj%e\ﬁbﬁﬂ§ %Eﬁfusﬁ;ﬁéﬁcaﬁ& sBifed S8, eflhé ﬁbrlod of
i ndi vi dual l'y from or hozzl e onto

travel ogghe gl aﬂbrp‘@?mg‘ifrslhﬁkﬂé bslong gppyizddor the\eensaldy b?raﬁaheﬂcaﬂy shaped
solidsreE ikl [nﬁfbﬂ@érﬁtlbysoﬁ&gmge %ﬁtﬁﬁlﬁg |0M the surface of the planar member.
pherj.ca -Sha ranu
0011 RS LS Bl SRR AP AS G nfop 1S Pidednas cooled by
applicatibrcbf ssmlsi dli spyayiofi litjhidtcoglempefiat, bfambd]y cdnlle(d witert, dawcaedsgenerally
I I
upwar% Cfﬁ&lg nl,?%glg? Bg{l . g @g&%ﬁdgﬁp{hegjl% eﬂ%é }h%s %leﬂﬁaé;ﬁe granules or
pastlllﬁ@hb@@nd@g‘@ort pidrceuipom them. The planar member can be 1n the form of a sheet of
a liquid-impermeable, heat conductive substance, which sheet is caused to travel in a generally

horizontal plane, e.g., back and forth in alternating opposite linear directions, in a continuous
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separate fromsuch manifold or nozzle into generally
hem spheri cal | y-shaped granul es or pastilles on such
W@ owBechnpper surface and solidify in that geneCEIUS2007/073804
shape. [0010] It will be seen that in (i) above the
| d e ' [.onj
cuculgr ;%Qlll 0tr§n qepg)m{lﬁa? v%g? Me#f?lrggfyf ﬂ‘eq{l L o%?eﬁiﬁogr Esgz{nt %Hrcri]?eg]s belt of a
hquldtlheoermwbieo h@lat@pnduszlzt euttstﬂnge,tph@fe@bbd egetl avapiahgloy. An endless

belt H‘pdh@% StUf { AeRirANEmMEAIANERLR s@eegﬁa?frﬁ’\l'éhﬁg on rollers in the manner of
hem spheri cal |l y-shaped solid. In the case of (il

)
a Con‘é?éf%‘éﬂt RS At Yhrerple pfasuitalle BFA GgRIusEY ekt Heppaetipendless
belt. of the manifold or nozzle and the cool ed traveling
pl anar surface and then, because of the travel, becone
separated fromthe manifold or nozzle and thus form
Brominnted AnigenStyadrigy Phlemespheri cal | y- shaped solid. The

' |
[0012@ efﬁ?%%l erg ?vﬁ}/c% aéen(,g)rngl edd %?Tﬁ%bﬁ? %%?lm%%%hggcilgrn&(%ged form
pursugft tq lssn\i'eﬁvémtarecnﬂet @ aé?tﬂnd@f mpraghin eney lerwdulmﬁrrn@d brpnipgted anionic

styren%dﬁﬁﬁ@r pt. Elb‘@tl@is@&% antGIRE- rB&lQ:@c:l-]st AR HJn%f)%Un'ﬁQ that has been
| ‘anar @rjgoqter i'S 1npervia qui d coolin

bromijpgd o éaa%wngpﬁl?@a%lﬂowogvceé hPStyF & %%ﬁ/ opmore styrenic
monohieﬂstthﬁi' 120 6kémiprohlinttet, op (igih Bo@lkdfyi)@hd (il )e dTheeirémine content of such

polynfy SEGAF s SRR Abont SURAR LMo R, U2E RS LRTMBAY Snonic styrenic
polymgrsansfeesllp brquaisttied heisnigypotohaerst howe ofrohest cdntarot hdmst about

60 Wtaﬁg hﬁ&@aﬁ@ﬁ%fe%ﬁ@?miﬁ@tﬁd RfiohiBs térré‘?né Riyh&s, e oS t@pan o ?‘b vﬁﬁmﬁted anionic

er nea eat conductlive su
POlys@F?é‘ét have % hipseige contentanfedt Ipast abeyiidrwil%hy Merei prefstrad brominated

amonié's%ﬁ‘&nc ﬁolgmersb@éi)léc@ll‘ﬁblfo‘ﬁ{lﬁi’tedl Anighit §bRRMIMEs, BRAOS biothine content

S e Bt SO PUVEALL S 8 e v
bromiaiteé agibespobatyrerefwill sbidgui cketadpdonEabl 2wtdae @t particularly preferred

range%fpldolfll%%i Lhcd zicho%n;f; 211)08{&;% %Q ¥712 metal or netal
al I oy. ARTER fot'm of a
[0013hatlerllienpeodmecitt ef tﬂlisemvmt@nghfemlostua‘bﬁerrﬁd auazhingtgd enionic styrenic

polyn{ep{lée% iR £ 1{1@&16@?{]{1}1 Eéaﬁ‘ﬂl%? By t%YSQBVQﬁloh iSki{a¥fRerdRd Bfbminated

exanple of a suita at conduct1 ve,
amomc.p@msavrfm?per nmeabl e endl ess belt. Brom nat edAni onic

[00145t )B}eﬂlib Qerﬁp"LMH@ﬁlte&Q&izﬂs midaBt tlh@ﬂ N&B(tﬁan%\isqﬁg@ﬂﬁnts such as binders

t
(6 SRAE3Q O RSTIELE AR EEEn R P  HRAER TBHERi Bl s egjke are added
to the htdrmnﬁited)ﬁmnmbetylrehMpcﬂynaﬁr [ritadelbit diriap ele forepoingabehlod of preparing
the grzﬁﬂl!le%%r aﬁ%ﬁ%{ %Hétgadpgla%ﬁ?{maﬁed am m’c S Brke[)m olgrr?%’;&:on%r}lg only residual

uce renic
lmpurm,fé rﬁhatt.s rINAin an é@ bmm(nate)i p@lmlféaétf:r ihireparation.

[0015RNAQN A ﬁrﬁéw%&@%‘%@ﬁqﬁ&ﬂﬁ'tﬁ/é‘ﬁ( al%mtc‘éﬁrr ﬁﬁﬁliqﬁel%tdi/ﬂf&@{rﬁcturally

nmononers t hat has been brom nated of

from S(tyl)smgrm)lquqry forped yrusaichEee gﬁﬁi@(@hgat@ys@ GE ﬁatwpcygpér‘dysts in that the
amonﬁ:h@lﬂérﬂc pé&lyaters| a@@ﬁirm@@ @&H‘h@@g ﬂﬂyﬁ@ﬂf all%’th‘d@h%tmolecular end groups

whichgifig? ré“rel%ob% e TR B PSR BRE  ave
[0016br odinitmic Snyteem pcdﬁfmalts wiials tareabmutmzﬁ@d i %rrraﬁnd roménated anionic
styrenﬁ)(,r g&gﬁgrﬁ ﬁg}eq?s'é? ﬁ@dﬁ&hgc po«{v§ g%a%ul%g o¥ Bﬁsrtﬁles gursuant to this

rom na ani on rene,
mvenmrmrﬁ piee @r@mre afioic hamopelygiersapipr amnlwtc%olmﬁré of at least one vinyl

aromad¥cSh&HonRY. PrAfifd aromatic monomers have the formula:
H,C=CR-Ar

wherein R is a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms and Ar is an

4
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ani oni c styrenic polymers, especially brom nated
ani oni ¢ pol ystyrenes, have a brom ne content of at

WO 2@svo@bbut 67 wt % The brom ne content of breei/ns108t073804
ani oni c styrenic polyners such as brom nated ani onic

aroma[i)l% Ig%(&&)ﬁ n%ﬁ%nﬁp&hlgfl éﬁllgggﬁgrtlzﬁt&? SI%P‘%EQ g}ouéé o%%rom 8/ I% carbon atoms.

concen ratl
Exampbs ad ouch Gronopesh eist styrene, [ﬂgllexsynethyls@rrbnee rﬁb@@rm@hylstytﬁfne meta-

methﬁﬂﬁ%né rﬁé?@hieﬁ@lsttﬁ@n@g)%}a -ahekgrded 13*8[)%‘31‘?}%0%n@nbfﬁg}lnﬁphthalene

yreni C ? nmer use N forn1n granu es_ or
lsopr%a%xlmnh&a e t‘ﬂmbhphwﬁt |Vaw141§hra<ff'élau|t erdipgthylstyrenes, and tert-

butylsby'r@liﬁ anl@@ty@ﬁb Qe @@feﬁ%ﬂ)&ézﬁﬁﬁlt [W8di theByrobtigatéE hifiionic styrenic

xtra
polym[eﬁ é?' érmdg ﬁ{yaﬁrgagﬁatlggn%aﬂld gl}lgm{: ecoaole getw& or mpre vinyl aromatic
monometsyltmprcfeu‘ed tiat gperee beosuiishamonsjiers ambthgestyrensednsjse at least

50 wedht Fa‘éerllt 258 Ip%f@ra@lg(i?gagt%bgﬁ%Ok\{/éag]ltg)%}%gt (?ﬂh@ &lgfo rP/menzable vinyl

rior
aromaﬁﬂétrmm@r@rs gt Jé;ﬁ@bﬁ: nefed Het ge dginlserogringad enipnie §tyremc polymer"” and

"bromlifidERtonié HQyRyeR NRLEM R PRIG 154 Mot fePMidTTBpol mer produced
contains_only residual .inpurities that remain. in

by brijpigaiionaPled PGP HENE HF et S‘iyff‘éncpP%lpr’Féf"‘ﬂ%lnaS %{nemﬂi%rolxétwege or an
amonib&:lobolkzﬁﬁv\ﬁf fttyrehch osatdédst bedothér il addrhaticaboother, as distinguished
from an %;r erl]’llle% £ Rr%!rlgirr%rodddlg%(?é ilrogl’éér:flzraa?:OIlééf {)(r)lgﬁgﬁtz%ro%no one or more
bromloatbd csﬂyrcmc anarh(ymrs tha priopartiehef dig datiec Qiltgymem or polymers being

cons1cfé?3rt§f§r8{f§r§ﬁ & MBMnQ%aﬂlhﬂlk ??%y@f'% A& § nu e #fﬂjéﬁ)eet?@vglso the

ecul ar en 8roups om t hose
terms { ramylpgEage hend p oty REE| ARt FUHEHIWC @g@egnonmm@] polymer(s) used
mterc}ﬁ{ﬁg@ml h&eyy. eni ¢ poI ymers which are bronminated to form

rom nated apionic s poI mers whic
(00175 &Qwrm%e? B Gr e GISHE SREEH pelyier can be alkyl

substlpmasds Uﬂ@lﬁbstlﬁltéd'lbﬁ bmcrmmatdromlcame Do s,out b rreoA i@l 6/ill not be so

substlpuqefr:H3 pP}ch n,lgt the }/reglgl p%]lyn%arg) 8¥eraet()§’ﬂr8c§ucgtthei 5385020 anionic

styrenntmp@mm lhed/m tthh @rafcur:mf this HREHOR- VAl have aevaigi avsrage molecular
welgh@ mwgﬁﬁlqulﬁ)gg cﬁrabéﬁ't 2@063((1) alHhPY0, 008D I)l{y?ﬁ%érs@?m‘]the range of 1

carbon atons and Ar iIs anaronatlc grou

to aboyf I Profpied tyaménatad aniict g RRie PelYBIcBUE] indhe Bragice e 8F i invention
are pr&.&hc@alﬁf@@narabmastyr %smylﬁsrsqlfavﬁlg @hvdigmwaraFe fofecular weight (Mw)

in the?@érgﬁggl?ﬁy? E@ftgng Eﬁ P@trﬁiiﬁggﬁﬁg}? e ra P ?to about 4, and

most pafeaabdy thybestaypernes, rest‘pemmhe aydut350@ rmegbout 4500 and 1 to about 4.

018y B e o Seory PO AR S AR B E iy ngatomsanhy
(GPCatedhniguasbvhich aeyeenwmftePdésggbstd-ene is the preferred

[0019] € Métﬁ&fs meE@ RrdAfibh %Enal’ﬁ@ﬁl% dy28Hio Bbl?néﬁsysﬁ@ﬁ‘ h§ar99ﬂ1¥ l[?@fystyrene
I's nade @{ brom natlon of an an|0n|C copo

are kngwngg the regpiseRinithe HisHowsr 3ce fpy eﬁaénpéff J er Pé%l NOﬁai 812,088;
4,20050916082, IJB 01383816 tShEIIBSBQﬁEI’BOZHH dnd H1802,863 fiR1tEsclosures of which

._conpr i at | east ercent .an refer
areing B0 B Sin G i AR ecAly BF Trd TRONBSHSFT B Bommonty-
owned Uny.| PaarNorett,6 7, 080 owerdsDedetmtbies 21 2003e theatiendostitradt whieh method is
incorgofit@F nerlh ¥y BRL&He ani oni ¢ styrenic polymer” and
[0020] Bromination processes which can be used for producing a brominated anionic styrenic
polymer are disclosed in U.S. Pat. Nos. 5,677,390; 5,686,538; 5,767,203; 5,852,131; 5,916,978;

and 6,207,765 which disclosures are incorporated herein by reference.
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“brom nated ani oni ¢ pol ystyrene" as used herein refer
to a brom nated anionic pol ynmer produced by

whe@sie@arit on of a pre-existing anionic styreni BCPUB00EB073804
such as anionic polystyrene or an anionic copol ymer of

[00212?1‘%;?10 cg%rtzehs ok &%%erre(a%?orgfng%d all oﬁ}/c po?)yrs%é[g{ | o for {8 1?%319 gpeganng the

granulgy Oopfilsglﬂﬁ%@ﬁ thistingamtion Hptblll@?rtbfr f@mlm of one or nore
App aQ&RQHBQBGQ&ﬁk L&ALC nmononers, the properties of the
latter oli rs or polymers being considerably
Bromigie {(opgcaiht 6?%?& Bt%ni nat ed ani oni ¢ pol ystyrene in a
Melt mwhﬁrexqiz(r ES[IR0S Be) A B35 dhemlier s "vinyl aromati c”

Te g tyrenic" in connection with nononer(s)
° G 1yﬁér(s) used interchangeably herein. [0017] The

Specific grmity@t Pehdpan?.2constituents of the anionic styrenic
By t pstituted by

T(h\@ﬁ&¥1nen%$@€%ﬁ%?#%%ié?%%@hhsﬂ%@gmﬂagéﬁ cases, wll not
bé%sweighblss.  Gt-e¥2 Typically, the anionic styrenic

pgqngrﬁtM§gdct@6groduce t he brom nated anionic

reni.c poly sed in the practice of this
ﬁé%ﬂW@SW3QP%P8 g a wei ght average nol ecul ar wei ght

(E@%wWﬂgmhswcaﬂgs9Bf about 2000 to about 50,000 and a
?é¥d|§7 |ty |q_%he range of 1 to about 10.
P é?? ? d ani onic styrenic polyners used in
t he practlce of this invention are produced from
ni v
[0022 Iggg% a?%n%gq?%c%myﬂ}?%ﬁ%a@ a{rrf;%lglg %fé gcg%ol?%gf aif as brominated
anionighpelitstyreneopohasiartiag peitgienl syseprtipgss dap begained hy @tlbzmg bgggninated

RhauEnidpol3Re: BSlorRhehRuARkNN b BGRS S [Abination plant acili
o et LYoy about 3%00 Lo Abodt 4500 and 1 Lo appur eitiv:

Such %ﬁutﬁ VOLE supjfet RELFEpBIEy thag beélix%vettpe Yed]é §t af} @e%?cﬁtemperature
leavmlgasmdl_t offi bgcﬁhmmeﬂ mﬁﬁb&liw{tw@hfcquﬁﬂ@rﬁbﬂﬂys @ @RD) of brominated anionic
polysttvget?lﬁolc)%u \ﬁfﬁan bé;jl élSrgcr rll?slgﬁaacsntcfe %dn?ogmcgelqglﬁ)%lenL useldgﬂn forming the
gﬂnubsbyp&ﬁ@eswﬁhmasmeDon|c pol ystyrene are knomn in the

[00233r i cﬁ@&g{i ﬁp&gga‘?}doﬂ &sfr!&ﬁe 8a'n§1 zélggg%%@Q% p%%d%%ﬁm &reported in

the litgraggge cgylpe ergp@gq_d %@tergum]}g sgqmanab}mfgarg;ggpeggg Ipw@y doubtful or
disputddl %@deoﬁl@rf@lfﬁovﬁﬁg whiceluras Seirbopiheidaied herein by

1) Bréﬁll}%{)ﬁﬁ%ﬁm A\%}%B%I ?r{a%}éit nrl?e\%g rsgﬁ%rgge pfg ’der% ng%(o:&& boerdat least
satlsfdbemg,rﬁohrbﬂﬁy i260&nt¢ dveh di eahbgirofaraif (THH) the dettmadaticn of the total
bromi%? %glgtglgtre f’s%'ir \?ﬁrgﬁﬁnealtéa %Xor{lg f re]%”& Eolykgg gso%]aéﬁg%g% ot 1 sﬁ?d By using
conveghpishiXcRey Fluersiseenge leghinuesy Eh@lsaeml@ gealyded ith dilutpaample, say, 0.1
+0. Oﬂgi’lﬁ'onéna@gd?a %oﬁﬁﬁgr@ng’fﬁ% ek, TR PRSKRP ’sgg&%oilf%ger can be a Phillips

; whi ch disclosures are
PW148Hc§ﬁeﬁ6?lal€'@a %ﬁ@mﬁa%veé SPRIERCY. Tromelgnzeypit dHE is used as the
calibrgicipedddags of preferred brom nated anionic polystyrene

2) WiiRlhc TRk MRUFGE VRGP GOR Pl el antilfoppfmiome Surenie
polymeid 4re gbtaitkelr by GPC using a Waters model 510 HPLC pump and, as detectors, a
Waters Refractive Index Detector, Model 410 and a Precision Detector Light Scattering Detector,
Model PD2000, or equivalent equipment. The columns are Waters, Styragel, S00A, 10,000 and
100,000 A. The autosampler is a Shimadzu, Model Sil 9A. A polystyrene standard(Mg, =
185,000) is routinely used to verify the accuracy of the light scattering data. The solvent used is
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Brom ne Content - 67 to 71 wt% Melt flow index (220 C

2.16 kg) - 4to 35 g/10 mn Tg ( © - 162 Specific
w@e@sieopf@at 23 C) - 2.2 TGA (TA instrunents noRE/USDBTV)73804

10C/ min. under nitrogen): 1% weight loss, C- 342 5%

tetrahﬁljlbg.ﬁ% ,:I%lil_zC g%ld:e. g@ge égtg//g)%% ] %‘u%egzéi’taig @iss}i@m? @2@212]—0.020 g of
sample ries {18 alL of THH]. ngn pbweerad dhis sehitieatie diltared omnil SOdlt s igjrceed on the

colunﬁ@l 'M{E'%E SHedh 1§§nﬂ§i%ﬁ1u@ﬁﬁtg%gft@Qﬂe%d)\ﬁd&p&WﬁE&’lﬁl%H DA tdrffor the PD
materi al ; advantages can, be dai ned by

2000 E&ghit |SE*‘f‘t ingTogieciak dde dRsipmicat @f%@ﬁ.re%féuy ﬁ%rims of weight average
molecsir %ig@ﬂ&cﬂﬁscﬁh@ﬁﬁﬁ@ﬂnmﬁb@ aséipemblecilal e@ht. Thus, to obtain a value

or el Joe b Rbl HfueeHERE0 ¥HAUS Gl e gane or

numbaimmlgemdlmmmwme | eaving a nelt of brom nated
ani oni c styrenic polyner such as a nelt of brom nated
ani oni ¢ pol ystyrene. Such nelt can be directly used as
Prodiufcgerof Gramiéeseoqfiapiéast used in forming the granules or

[0024P2%h b{h|619§m9$d1ﬁ1|3ht§ off ME HveRon, ROZ3 uldd ordRSMMA of this invention are
necessary or desirable, any reliable analytical

produged e pogess YO RRIBSHt ed in the literature can be
A)  eppividied niolted @inadultenited) bfdmglhataﬂl atyyenrl]e pOIynﬁ:E apesit infsting molten
case, the .
oD PR o s ERREI SR PR BsnRli D mvardpygisposea
boofrfeqmat ednamfoddioc is taymeeniec apd Ipyeferbl yhhveiggoodlurdity af laterally
I
ﬁﬁﬁgiﬁ:ﬁg’ﬁn gg?ﬁ%&%¥H§$O§% ik ec%é% ir %@%@g‘ﬂ&@flﬂﬁg o?ﬁozz es, so that
b ﬁ&ﬂlqﬁ%ofdbwn@ﬁ@n PAYMEr BRGES Mk xEEndATohibe uadspidn PEthe mamfold or

PabyA®F alllds eaS| l'y acconplished by usi ng conventi onal
X- Ray Flu cence technigues. The sanpl e anal yzed i

BI) bl Samiromigaly came i corie) b oratead skl igheedess stee
pobiyetyir mgmmr\ﬁamﬂ_to'ﬂdamgr h@ul&REzhﬂaﬂ&t dropietsedre Goorbgctavith the
P?Illl Ifofgis rP \I/I%élz a§8 e[ﬁ.é_r'}:?hneal%%)leés sépa?ahq rdl | @9 ocf thunalaulterated

roroBenzé&ne 4'n e ca
sbhamdantdd apjonveesiyhenicApelyage aMskpaateagramdeght pasndles on a cooled

P%Véii@%ﬁ&'sé Yeel cM%éé@lr Hés 1%561@16{19{5 &)oﬁh% 'hgﬁ‘l'dg WhereSIil 6he upper

pol ynmer's are _obt ain usin

HPPOB (ptheabsl is §§V@§kgé@%¥%sehat%a? dpynwaidrteavel Qfethe depplets, and
D@\Ih@feﬁlpﬂ codvidd @heddlf) i dddtiAudtis Bldppli@dtolded @ede@idd-6fdhé upper portion

%r £33 thD?successwe portions of the upper portion of the traveling belt reaching
the zones in which (i) the droplets come into contact with the belt and (i1) separate
granules or pastilles formed on the belt are at least beginning to partially solidify, are
cooled by conduction of heat by such application of cooling medium to the underside of
the upper portion of the belt; or

B2)  having the droplets separate and fall from the manifold or nozzle onto, and solidify as
separate granules or pastilles on, a cooled traveling endless steel conveyor belt
impervious to cooling liquids, wherein the upper portion of the belt is traveling
transversely to the downward fall of the separated droplets, and wherein a cooling
medium is continuously applied to the underside of the upper portion of the belt so that
successive portions of the upper portion of the traveling belt reaching the zones in which
(1) the separated droplets come into contact with the belt and (ii) separate granules or

pastilles formed on the belt are at least beginning to partially solidify, are cooled by
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Model PD2000, or equival ent equi pnent. The columms are

Waters, Styragel, 500A, 10,000 and 100,000 A. The
w@eisseypl er i s a Shimadzu, Mddel Sil 9A A poPgBU§0TIET3804

standard(Mv = 185,000) is routinely used to verify the

a The

uggrg{u%ﬁ%/ ?E h tapﬁ L#Cﬁ ?g%ﬁc%ﬁléﬁtl_gféo?)glag%e?humtb ?8}1(}/62%26 of the upper
uQ@RﬂlOemfdleI@ltdl ssol ving 0.015-0.020 g of sarrpl e in 10

In oné ﬁkh%ﬁleHFmerf{\% rbé’éé@tls &fndﬁ&h§ uSiak W28 B1S. fih bigr %rds in such
ecte on e col unmms, The separation |s

embo@ﬁgzlng,g%)ds {}&tlulﬁ% danaiher éu oe}g@lené,th)rgeqsg isganducted using A) and
B2) whhesdaak,Sn f)ﬂfer Wbﬁisﬁ@at@@@s ht@loéd inanik kel Mds Pedsiid @ carry out the

Pmcew@m ?b:?g Ssclﬂﬂl Rk dﬁﬁ% D3 nggﬁ S%CQIF th“e{“e faéi\f{\“g ir‘?g‘rﬁ]'f‘tblg?m mannet.
[0025;1vArfagerermﬁﬂms:1mfamms hhtequifmes istabreadyt avattatde ingtheimafkerplace that
can bept% gﬂ‘l pSrQ(,et{cgﬁgE/tXe al%ﬂr% Y(?CL gége\}:fao %Xea A? q&alsﬁe,\égge@glseel@s?e% GfbH can
prowdme@c;mnmt smetRgliat for Fuusvb aidt bromindtedzagionice sty@nlcpa@lmeme@f various

moleduf}® 2}6]&1 eHtnaRdherBLARLAMROt@hRblokN used AVRLH 'e&ﬁhpnfeh? the granules
granul e pastill es o{ this mvenwi)n are {o duced

produﬁei;i by iﬂcg@gg@anf ey tXR}ﬁ%l y; 1gkegred A9 app lgs PigP wever, for the
purpomaﬂ lﬂht @vahtish, fHeqrirtiadd sed tisik yl{\eﬁh@n ﬂ@byﬂgﬂiatd:dhs @iinules or pastilles

ectin n_unadul ter at ed renic
since, g3 hGE sO e Breb e BT SR Rl SRURRERH TS posea
[0026ﬂ)rT}ie| metillatioa equeipiveol poduced hy Kamgtz&tb@ Behlﬁdstpmefsqxr@dgh@!y available
in se\'g:bz{loéﬁgt% cfﬂt Q)lgsglraﬁh% e%Stg{Ilflf a%l:é@étllﬂxtlgﬂ %gﬁ?ﬁd%ﬁ g l/ertlcally disposed
eccenpricgfy Fintfegn medkdwzraé@g g @ vericalln dspped gostle tlmférrmﬂs therdownward

flow d¥ %élmém%‘f@tr 36@ fémen ¥t BO HodIOMRfidae: ’Pﬁ@i%ﬁe?h@%d(ﬁoﬁ R®roximate to
zI es; and Bl ) havin dropl ets

mani
the uppf ¢ Lurf%:? 9f° e RIS ﬁlﬁ%f&onmtwe e f kegds foapat fhggap from the
lowerﬂlbdﬂ tgsef thé ﬁ@izld:@ﬂfmeyﬁ theb.qipér tuifae¢ vi e delt. oswnhwtgnent of the belt

ui ds. wh I.n.contact
results 1n%egar'11t lpn ol Of thr?on%ézlf féonaln I (%rlhfsce eﬁebngrérblpé 1 1nsc’1(1:‘y1ct‘%ll%a‘%l tgran*ﬂe 0 npastllle

whlchtlheanmtitosrthmh@ld uMatar a¢te elowaht pattod erth@hf;lt:cmwmgthﬁ @ranules or
pastﬂl@?hﬂf&‘?ﬁ sgr%% %Ff&@feﬁfh%t &Jo?snmé BSit Hd ﬂgﬁfdﬁﬂel;%a%néu&f?ﬁl &€ granules

travelin ess stee onveyor |nperV|ous
or pasgiged finRpspd Hisrees; Theweiem it Hesignsgder wertifomelst having isitiyely low
viscodi§y rhi geé E.NBrdntiansy @1518@1'0){)0‘1}@‘[}&&}%5 @@W@rrv@scbglﬁ&!@{haﬁfare currently
0]0)
avaitob e B EF§ i Ao E 1o S EiTdLs < e TP g a n the 2N

Systeqppétceptnthafa ctyﬂneddﬁ@lnti esceritticlly sluivee pstoneary osedito lﬁ&‘c@fhetﬂ?b@tlons of

the mclfip H%n@%ﬁp é)lﬂ? e té;lr%hfnéﬁé/a? lelQ(ElCB@% beif o 1|'s]| {)sger}l sﬁde{sﬁ%@& for use

0] con
with S@@lewhahmom VI)SCCSJé gafrtamzés gHamghes hoe ggaist thel ascopigiesnet] buyminated

amonfcl'b%lﬂﬁjréneél E@rr@ﬁﬂyl a%@ﬁﬁbl@ﬁlgt'hg Bia?lgatﬁlgceoeﬁfé hig@lsll Ha$ Odd GH Ife)(chly used
are COO ed conducti on appl I cat.l

in sysgm Kpp| |An611rﬁlesd/§t@m pldered é)yulﬁ%}éq-rﬁt% ]%ﬁlt §hséergsb ﬁeﬁ?astlllatlon System
Rolloﬁh@f@% iviictofis tWdl-ededl ; foPruse in the practice of this invention with present

commercially-available brominated anionic styrenic polymer. This third system is a rotating
system comparable to a gear pump and once again the melt issues downwardly, in this case under
increased force, from a rotating system onto the underlying traveling belt. In each system, the
melt is indicated by the manufacturer to traverse the space between the lower tip of the nozzle
and the upper surface of the traveling belt prior to breakage of that connection and resultant

formation of an independent granule or pastille traveling on the belt. For further details
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B2) having the droplets separate and fall fromthe
mani fol d or nozzle onto, and solidify as separate
W@r@ab@30 or pastilles on, a cooled traveling RCTUSWE7/073804
steel conveyor belt inpervious to cooling |iquids,
conceﬂﬁ%@\?g reéglﬁiln%ﬁg ?{fﬁl‘é% E)ghv\/ﬁﬂv\}g?)f h%lﬁ ?? ? R{g& ?éé b‘f&ﬁl\(l% thnrglgled ‘KAISER

Steel Bebpbystams arfdomhideli ta %\Ohﬁoolcumiglth’e@i&radﬁblﬁsfr@o ri@lﬁﬂlioilﬁ yOMBH,

Magd@lﬂﬁ%éreobtﬁ 0 1t7h eDUI‘ﬁS%OS'IQ%fe@J t(?éi‘m'alﬂ@ere Rt 1y @’f(AtI@E’R SBS.de;
so_t hat successive portlons of the upper portion

www AIBEB-Yhadel Ingdpian: 2pecie Rl i thiFe Sy B aPReAr mecqascmsyd in U.S.
Pat. Nobe5, $&3)28adrch 3irgoi2et s come into contact with the belt

nd, (ii eparate granul es or atleformad t he .
00278 hAdihd SERPEES BRARMI 4% OB bt SRS R0l o i
inventao hedl they caomd agparans afedhaathelpragice bofapsl ineattioarcaofbe utilized in

prepaﬁr?gp % aﬂglggﬁ?ﬂaléfnlésofohﬁgd Hﬁg%ngclt%gs fo co %{}ﬁn&ﬁ? %mgr%ehio? Brominated

n one suc roce
a majyaneet eaora shang OAyt%ared agiopic spyerge nelbfmmmﬁsa mjnpr ggpennt (less than

50 wtSYRO & ldPREntBRIrnlop1RAE pUSERr sldh a@%@k@ﬁfyle%@cfé}e hthalate. Heretofore,

enbodi t,. th duct ed B
Aittergi PRI ERAL STTRBEIER DF ASEd DAL BEy R et BRI e anionic

polysfiyFing dhagR. ordet harsl PESEI bEleetizo Hads Yofoutadtif&ated dgeSsnated anionic

piys S AL LRS00 Aol BBl P GGyl v
Howevew een onng s provass @qiﬂsmﬂnadther@n dﬂwreiaeb}? (labedrhiabiee anienic styrenic
polyn{eE SucBb Jﬁl%'irﬁhzﬁg@fg{ﬁﬂté 9812%}?/}%%6 g[l eggt%%E Efe;rrﬂg%%ﬁﬁ: é)olymer that

ove process tee
is compatiple path ﬂpﬁﬂmm@@t@m@nqjmly%nww@e pescesie@ingibiantially the same

way abﬂfé%ﬁh@ﬂ)ﬁgmﬁﬁlﬂe@ ﬁhl%nﬁ:tsl’}fr@fﬁb ﬁollg}ﬁieyﬁﬁfté;elfOdeﬁ@é Htf’fy the processes of

nol ecul ar wei ght ran ause .of

this le%‘étéP“i N o6 ERP! ’Pg b]Fﬂ T gg%@&?&ﬁ aB@ %g% g% o (ID),
prefer&blylapl’é&ﬂUOth% dbﬁ/(ﬂ))l anal A0yw % biele ssost (Hﬁ)alasmp&qird;ﬂefaﬁgf atleast 80 wt%
of () Fx%is ﬁd W%% oH?WgVF #H) yglc‘illl? El e%%l‘lf'l yaL ameasotrbS wt%, of

art Icles O flon are &e
the blgﬂaprgp@gomd Joasst dtslcetbe@s rm@eie ugof ﬂa)meij(lhbbv balamch;egf ahp\being one

or mo@ﬁcﬁhﬁ’fcs c%ﬁﬁn ﬁge"al 1h3ﬂa\arfe| Ilet'ag@efd' tﬂ%o}%ﬁ@ 0 lyLTQ:Qsz @Lcthkethermal

astil|ation eqw prment produced I ser  Steel
stablhssf@t gioxidgnisy BRsaing adaiflegs) Teiayding sergif s dRpReEn fnold release

agents) ARd @hilﬁgflﬁl‘ﬁﬁblﬁﬂ'ﬁddltl‘ae@aSt illation systemZN, a

DR I e S R T —
with blbmlmm“mr)mcf drpeniofpatighér 6ff compeediile jvédessifyoinniargied granules or
pastill%:gigflﬂgg slzjl%g éh%%é%#l%ﬁi&go%earé %trn§£1—re}1%|?ot|$%9atg%$i¥e{sﬂ% pryB{grerB&?oleﬁns,
functibiesdly- wbmitsti pelybisfinicureblyerds nobyesisen phlagidos.f polcarbonates,
polystlfsel, %ﬂi‘i@%ﬂeﬁé @xﬁés bhe bﬂtﬁé? l)lealﬁfﬁsfdf ‘H?erﬁf%gfa@@c H@l@ﬁl%rs such as

surface Such novenent elt resul
polycgrhonaipaax .P@wbafylﬁmete%hthahteoﬁﬁ@h ém% rHObfP@%nst T ege Polystyrene
blend§.or m ng an indi vi dual gr anul e or pastille which is

t he ets b ow t he

10029 i ihePine Ko Gobs e 8 et ope iR dioerisd Of ey Ayon are
followspr ay of water that cools the belt and via indirect

h I
a) %E é)g(gd%g#ﬁé lt%er&tglr%h ngsrga g é:at%mgéraﬁﬁé ta]b ngél?% &ﬁs‘&&ﬁﬁﬁgted anionic

hgtyrqﬁlg: pelyater ie|ip 4 gyplten condltlon but not so high as to cause thermal

decomposition of such polymer. With brominated anionic polystyrenes with weight

average molecular weights in the range of about 3000 to about 40,000, temperatures of
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viscosity ranges, e.g., brom nated anionic
pol ystyrenes of |ower viscosities than are currently
wao@shetore in the marketplace. In Pastillati onPCGHESmNT/073804
GS, the sanme principle is used as in the ZN System
e ¢ I tri I ston
aﬁ%efﬁélé%lrk?oh"‘ﬁer iy tljlenlﬁﬁée %%Iogﬁ fSS%g ftB ﬁ@dt ﬁpdé 8%/6\%2%51
b)  odhespdsdof tfﬂatrewlmg plv@at mewheluetd: \aa ehdless. stephbalt) symtehﬁd with the

| 3a2tE@SWBRR defaBlte HRIGVidA BaSORBWREL RS & il 300 fhe belt
mat eri al s. wever, here again, the VISCOSItIes of

©)  HMREIATRE PEER R aV%lakasqoy}@%@ EUHPBERY Srch A Pugpplethe pystems
t BeainBlckebfl Iﬁﬁ@erameelfmfghsystérh@rth@ afstdie shewdileyches@so Bs to be

SYELSTL AT e 0 P B N SHRE b i

vvphsltﬂ]stmdt ed for use in the practice of this invention
d) W'Tﬁl@ c&glﬁ%e\g{iterc %rcdo@ 141%I1§'1¥1§' é@k? detok%ﬁ@[ﬁ]lc{é?tsﬁlqa(%qum &avehng

temis a rotat

eni c
ém Srh@bldebq lovaengagh ap tmprosieg suﬁ@eenagmlmgttﬁ déhe traveling

”E}atnule§ SHBS BV Yhey yidie hﬁlysso%aaﬁit%d WAL et RARRE from the
stemo 0

rotating e underly
L%i mﬁ@'?ﬁealiemne%ra%w § S8R0 flh)Pélt gré? fbqug SPn@ ?ﬂatefelaal
[0030l3y The fomBwi ?g@ﬁamplm tage pm@atﬁds&)rtﬂmp@ea@e ﬂbgtm@@nf Ehey are not
. wer. ti 0 tr noz [, Su ace o0 t he
imende S8 e Bieb M5 B3P e SPBsdGutERRFS B8ffect i on
and resultant formation of an independent granule or

pastl I1'e traveling on theARgpiE 1FOr further
det ai | sconcernpng such equi pnent, reference should be

[0031 ddsipga Rolgusnap agestiabemivseme HEaisar Sipet Bl Ssrensy Besimipgipg anionic

polystShsit 8Eing a bof{Thd®ntent 6f a%@lrdx‘iimatefytﬂS%zﬁfd' MmEVAbY &Rle at 220°C and
SBS GVBH, debur

2.16 ngfagh@ag &‘} Hﬁ%gr ai@s peli {0 minges pégpgt%%@ Hjtéullatlsogo Substantially
umfor\twmsKHésSEBe SBMmedend h(ﬁlldifiéﬂ b1 B watspeclkd tiafelifastdehbeltd A sample

of theg gm'zss\ggs co etgg%% d(%ge Cl O 8%9# lcta*r%ropempect of this

| nventl on is the di scovery that the process technol ogy
of this invention and thgASgPEEaPParatus used in the
ractice of this jnvention can be utilized in

[0032Sr elrafs Vigre gPadtntesstogneqsass path dke haighted IBriamdamixsglestsd pastilles
produédd 1@@@%’6@&% ek OBRd 1nsmlmqﬂe b a@dnhe kel s@e@ 6f thad @awéd pastilles.

The aéﬁaﬁaaps %ﬁ@l Hht?eS(clteesé/%w% QI@ eeglc gli‘l%pégcgﬁtlre used 1nvolved the

followtihgr nopl asti ¢ pol yner such as poI ybut yl ene
t . .

0 SRR Sae SRR 856 i B SBUGLRSTEP RS A ppaurine
bhoinghfn@fte@@lh pastidailonpid &@t@asfei@eth@pem igdenigand and to

2) at:ﬁl? Z5sthesd ﬁle%tatlléﬁﬁglﬁlnbﬂcﬁﬁ %gtepﬁlg{@ Jf fﬂ‘ieeﬂs@lﬂh&ﬁ'sﬁch that the
5 grene and anot her eran astic O yner such

¢t eithe patilp Fﬁsmﬂnéleeest%ﬁ% PtfeVish Hl@rpealﬂeﬁ/t}é%?me w‘iféﬁpastﬂle
U Sir&gly&)ewv@@le Sfvashlelas sshednd tﬁlﬁhﬁtﬁmeﬂ@hﬁcﬂﬂﬁhlﬁlﬁ a 5@ ﬂound load cell

bt oaghpl? L4 tgxgbeiff tgﬁlésltoé hsl )cy!i%{gre cé"%gtija ovly]}élgh ¥ 2T on Jts ?ower end
t ket mnlﬂ)l:aae ircdipamk ymtactt\xhﬁ)t the peakorfpbd ddohe ofatht Maitﬂb
3) bﬁc&x‘&‘éﬂ?l tﬁéjfl%gghgaﬂe & Wobi¥ %)tGOQGiH&l cﬁﬁﬂe g&&g‘?ﬁ&&&ﬁ

tant sanme way rom nat ed
4)  afvening the Vpéﬁhﬁ%,d othy mowdﬁ@r@m drived thedgsfempeny at thp gate of 0.2
PEREPESBMuRI until the pastille is crushed at which point the maximum load is recorded,

and the crush strength in pounds per inch is calculated.
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this invention can be applied to form ng bl ends

contai ning >50 wt% of (I) and <50 wt % of (I1),
wW@e@Bes@mn y at | east 70 wt% of (1) and 30 wt % BCT/USX87/073804

of (11) and nore preferably at [east 80 wt% of (1) and

9 1L . i cal | 0/ .
The aﬁ%&%&r&eﬁgé?éa%ff?/pe%ﬁedl(llelég)&dug%y kav{f@b éa%l? ofﬂlg ]%lalé%%f)%y%le"%ted pastilles
from te spople bpastllesuridersoingdbieiehb de i shadenstipis dete(mined nckach of the

respedtivk)13 chfig b?@h\ﬁ&‘ﬁig ’thé fha@Mm REH ('19 pRORAY by MR i Al dintthe/BSction of
conmonly uSed in_flane retarded th ernnp?astlc

anHmeP?W%P§Pa§U@Wa%§kFW€Pﬁ§ﬁt%ﬂ§6?$|zers ant i oxi dant s,
[0033]” QN SERT sﬁﬁlnﬂirﬁés thE k@ﬁﬂs 6ethar 8l afivigy efse, ﬂfef‘average values achieved,

the st@aﬁr&qc E‘:{Pﬁ g ac 1 \6‘% Qi]\tﬁ%m%}ql%]ua arrl?& n&%&ﬂﬁ@gglusf achieved

in thettéser opdbdes 1 i the gmlnyhfe Dspa/sitlillehare aefetyed tet dilnplyed pastilles for economy
of spa@gI mfﬁ(é ﬁ%?e\)%t{(ﬁs %Eéggnr&a&l@i ﬁﬁf‘l&l&ﬂhﬁ‘i g‘ljeléF %Ho%vspﬂl ¥{lﬁ{iﬁ 1%; inch; lbs

e viscosity Intormn anul es or

stands ﬁ@é p@méis Soretr Aveesiang fas eyasagsoS §. $aNds ber- Mﬁ@@éﬁata@@n Min.

standsSfoY FRinfun® QY WELxS staR& 868 hidkidm.
functionally-substituted polyol efinic polyners,

pol yesters,
pol yphenyl ene oxi des,

ther nr‘nnl

pol yam des,

Pastiple N ut Y
oxi de- pd
conditid

aSLLG—pQL¥HELS—€4
|Rastdlld Heighhitvhbat

| ystyrene bl ends.
ns used in rnrryl

pol ycar bonat es,
andTABIgnds or all oys of

ich—as—polycarbonate
@eABBpadaApplpdl yphe

pol

029] The oper at

g out the process

ysul f ones,

ABS;
nFhege to Crush,
89

hg n?'fhie

i nventi @

Mm.207e as fol |l ows:

1ap7The proceSS|ng

62.66

tenperat
br om nat

ure used—T s a ter

el lani oni ¢ st yreni’

|9AS] cll. urc cll. VVIII bll
olynmer is in a

IIU

Aol en

condi tid

pol ystyr

oMUt not so hig
@z wit h wei ght

doeBage nol ecul ar

Jh4as to cause ther
¢ ith | :

TBésed:;oani faYaTlla

(9. g8t s i n

Lre r dll(.
of t he nt

of—apout 30001

IQ%%§ pol yner in t

40,000, —t¢€

ﬁéﬁfgﬁée o% abbut

185640

about 33

mat ched

Q) focare typical.

R)ooThe speed of th

o onr*ll ess—st ool hol

,4@Q@veling

\QQ%ﬂihe }aie,at

viiidch separate ind

ﬁz.aial

pastiti
usi ng pr

i e formed on
ﬂtlv avail abl ¢

qg avering berr.
éﬁnercial equi pne

2@8 en

uch _as

1
2
3
4
5
6
7
8
9

one of t

Svcot oane

heowyst ens avai | §

+ lnr\ o\lef em ohn |

1k1b@8f rom Kai ser St

baoa chancaon oA Ac

260.45el t
h

5 AR ALE]

10 suitabl e

UI

GbMLBe\Mththe

u T CTTOJIJCTT U oI

 IAEBt  vi scosity of

A" A v v

#h8l

brom nat

11 cooling

ni oni C_pol ymne
jéké%’ or

other ¢

I ing pastiltlate
pgﬁo liguid appl

i The
=é9' the

under stu

PNV VAW _N-V_V

]
T Ovv CTToUy

12

nf@@ﬁ of the tra

an + ~ e~V Ao
|| oS-t U PoT OvT ot

el85ng pl anar ms_rrbe

caal i

3sBoul d be

t o + hao

13 travelin

g)éﬂhnules or pas

Qul | | Lll CIIL CUVUT 1 IIU

t/i19 es such that t

CUUITe

n83.08r e

nber

Tully soliditired prior to belng renoved Tro

m T he
about 4 to

pl anar n
Avedbout 5(

o2i@are typical

Tenperatures in the range of

9.99

47.44

Std. Dev.

0.008

2.60

12.68

Min.

0.199

7.19

32.7

Max.

0.224

14.67

70.9
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[0030] The follow ng exanpl es are presented for
purposes of illustration. They are not intended to

WO 209806d9ME | nvention to only the subject mattePCT/US2007/073804
di scl osed therein. EXAMPLE 1 (R) [0031] Using a

Rol | ormat pasti | t%)ﬁﬁ?ﬁ ASteel Belt

Syst ens) brontna?ﬁgwanlonlc poly rzﬁe havi ng a
[0034br bor qoenpaoaiitve prrpobesa pprandpmit @leytees%nammellyretwlablleqmﬂets of the
same bOWARErRd11y2ARi15b18BFbrinEd iﬁhtoﬁ&rm&ﬁ@ﬂ: Q@reASuBﬁct%é t& R Bme test

per 10 m'nutes was subj ected pastl | ation.
Proce@ueét indpaEplas. griepbiha thargliety ‘e%rehetroé PIF e Ad thus were placed

on theSi@htirethérit & tHofe ﬁ)Bl@etWﬁtaﬁ%edG\Q@lh g ldn[gaét dir&gist i@el hdiebhtal Position.

ThescGBIBIT R PBRCCH RyErEambRSBReT o, WERRIPY 25 qualjhed 15,

Decenest2605veTbe wonltkunt sdntmaringhiaulabledibt h t he hei ght of 13

randomy sel ected pastilles produced in the process
described in Exanple 1 and the crush strength of the

sel ected pastilles.

The iﬁﬁﬁﬂéﬂus used in these tests

~
wdsS d Ol

Pellgt Neo| ved
pastille

Tellel keokloiong: |

S frontthe sanple

et IHU pIUbUUUIU

Perlahtrstibpplicsh ect |
puﬂﬁtﬁr gm ng the te

UDCU

Enqtgy to Crush,
>Ibsliﬁld

nocaosur 11

base to

UI

L TIT ||C| Ulll
tbllh]e%peak of its ¢

abll IJG.DLI I IC IIUIII

|6 2) placing a

£.1
lDIIaL

0446211 e on

t he stat
such thsa

[ ry unpadded S
00{% flat

surfage

%qgl pl ate of the

aof the naqtlllp

5]§ 6urrent
restS an

t he stee

IopHMe wththe

geﬁk of the dome of

pabllllt
i NSt runsg

UIICblIy UCIUW !

1ol 1
HU mmovecaill © LUl USSITIE

ﬁt“ﬂbon whi ch a 56¢

%%und | oad cel |

[ 271.he
26.05

shaft wh

tached to theg

ich is flat on it

slpad cell 1s acy
S Tower end that w

direct d

thmbt with the j

p8al) of t he done of

26re3

pdbllllt
i nch of

IUWBIIHQ e

ﬁhgbpeak of the d&n¥

CTossheadto wth
| :4) lowering t

3
4
5 attached.
6
7
8

crosshes

9 the past

Q)R& the notori ze

Lpnstrument at the rate of

g $crew drive of t
h 2 inch per—m-n

1@531

unt il

id.168 i s crushed 4

at4.3hi ch p0|nt the

Ak Dirum

Foad—T5
10 inch is

rec rded, ang g

ul at ed. The alp

C USﬂ Strengtn Iﬂ
procedure is rg

ggi?ﬂs per

11 1 ndividd

nncfl”

q“%vvith each of

S frnwwfho cnnﬁl

stfie 13 randomy s

2h gL ed

12 test Tt

é.ush strength

nf nncflllac nnHa-
tH

Tore

|5s48determ ned in e

nnlnn f ¥
T

a@%6bf the

Fespect|
13 pounds)

VE. 13 cases by di
Bbzt e height (inm

% ng The maxi mu
? fraction of ah

ot din) of

Tabhl o 1

rzoc +tha rocnll t o ~F

the respective pastille subjected to the test.

thao 12 1

[ 0033]

= HEVE-|

TANT O -

Avemagets, t

[Naaaaald
Qullllul haovo crre LAY 3

Hel@ver age val ues

Ul CJ Ul L I A Se s i |

6aldhi eved, the sta

M VI Ul

ndabé

gVTarT
Std. X1 num

3)5(? I the val ues

es achi eved |

%C eved, and the
‘the test. In Tab

RN

m and
t he

L

Mingr anul eg

nn.-.i-ill.-

gn26pastlll es ar

PO NV NV

b 3rf erred to sinp

Y 193

paot T T

Max.

| UI CLUUTTUTTY

0274

16.23

59.2

E%ggicah

[0035] Components referred to by chemical name or formula anywhere in the specification or
claims hereof, whether referred to in the singular or plural, are identified as they exist prior to
coming into contact with another substance referred to by chemical name or chemical type (e.g.,

another component, a solvent, or efc.). It matters not what chemical changes, transformations

12



10

15

of space. The abbreviations used and their ful

nmeaning are as follows: in. stands for inch; Ibs
wae@ndesdsfor pounds force; Avg. stands for averBgEUSHDTU073804

Dev. stands for standard deviation; Mn. stands for

and/o%_ﬁ%&y %wiaégzgﬁa{)gé %Mre;—ég’ tion as such changes,

transfoumasios e And/oB reaghdonig th@ n@t@taé desclbmférmugmgl tbe awuﬂlfaibcr@nponents

togetHé?{lﬁcfetr %heoéonhhﬁ)ﬁ AMRdOBPPELGdnkd dieyidlbabd eThEOmtE @Qltn%gnents are
nioni ¢ polystyrene were subjected to the same test

1dent1§?%é%?@e%t§ 1qle brgughbtogether ig gondsetiqnith paorpigagiesired operation

or in Mﬁlﬁlgn@ﬁesihfedd:@ﬂ@oﬁhaﬁ)eS\lscarédeﬂ hidﬁgM@HeEcl@ﬂnﬁCl&iﬂelﬁﬁftdrhﬁay refer to
nst r unent its | ongest,

e
substqf e SETBRMT: AT FEBOIAr BOr FTOf THECGoPRPFETS oy ge . the
referepeend tichd systamcecespongnt de Hrgrﬂdh)md afs 1 eXﬁ@EG @bthe 834§ before it was
first &H%%e?ih Snd éd OE%@FE@ gx/rlt}%%%fgr sr‘rc%éc%se n%omponents and/or
mgredd@ft%m@amﬁém@wlélh@ﬁwwPntrdaw@ssfe ﬂBxe tghagapuprsanse, gpmponent or

in grecﬁé}ﬁ R B&id bk bﬁ Em@lrld&ltﬁj/ {RPouB h @ﬁmcéﬂ"ﬂ%%?@ﬂ %Ir t@heoHB&tion during
are | ntitl a

the sin | 'ural , s
the coufieat CpRiAGng gﬂegﬁg 6 BHOREY Hf EHUSES hsrcordante with his
disclosubahangd dr&ﬂh&ﬂ'yrskﬁl dsfba d¢nthieriteal of ma I]Eadﬁlbalazltbﬁfﬂrﬁ al
a, .sol vent

[00361’&%{%%1? %ncg Ver%ag?nq fo'§ Bﬁ@r%ﬁ&g Eetg%réed toin any pdrtlon 0 h1s gpemflcatlon is

incorptorged fropreinicothsahstl aure actdarans, asiif fdkyyset foathdiepdimce i n
[0037! hery; ﬁllijfkllitid-l]lQS %Q&Eﬁtﬁe Y coil dléfa'bfénva?ﬁtl&'lj it€ @t@@es ' Therefore the
rans or mat 1 ons reactions are e natural
foregqing dpscripfionis pefi intpnded ta e, fang dh@ldﬁp@h oncengtpgda dimiting, the
invenH&fRIthé PAtieRRH: LehPNigichPdrs §esbRtbd RetefidBMNe. t O this
di scl osure. Thus the conponents are identified as
ingredients to be brought together in connection with
perform ng a desired operation or in formng a desired
conposition. Also, even though the clains hereinafter
may refer to substances, conponents and/or ingredients
in the present tense ("conprises", "is", etc.), the
reference is to the substance, conponent or ingredient
as it existed at the tine just before it was first
contacted, blended or m xed with one or nore other
subst ances, conponents and/or ingredients in
accordance with the present disclosure. The fact that
a substance, conponent or ingredient mayhave |lost its
original identity through a chem cal reaction or
transformation during the course of contacting,
bl endi ng or m xi ng operations, if conducted in
accordance with this disclosure and with ordinary
skill of a chemst, is thus of no practical concern.
[ 0036] Each and every patent or publication referred
to in any portion of this specification is
incorporated in toto into this disclosure by
reference, as if fully set forth herein. [0037] This
invention is susceptible to considerable variation in
its practice. Therefore the foregoing description is
not intended to limt, and should not be construed as
limting, the
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invention to the particular exenplifications presented
her ei nabove. THAT VHHCH IS CLAIMED I'S: 1. A process of
wEe@pasdongy granul es or pastilles of unadul t er aP€rus2007/073804
brom nated anionic styrenic polymer, which process
' N downwardly oriented plug flow from
THAgmgiffSoég‘ ori |§§ in a mnifold or nozzle that is
in proximty to a cooled traveling planar nenber, said

planar
DL ABEEL 6 BB et LI ol o

styrenicapolBERENCH Pracesy GRmPHEstPERIng R domawardly Peigntgsh alugdlay from at

least dlh@l@ﬁﬁcéhhraf rAgffol$6r Ak tial islie pxirditP@radoorRdefavélindl plgha®fember,
nioni c styrenic

said pgﬁla gl%gat?eﬁi‘gtrl%{p%%velgqs*%é gg%lﬂggg?ecgncg A YRRy and lower surface,
wherebg planatsen gapdnewmnahe bpvaen pbeioarof plastrifideeand naitihgp perpguetiace, so that

f f '
at lea$ ldg)oﬁf(ﬁl Sta c}ﬁv\}g% gf n gﬁﬂ%}(ﬁ%d g?(fr?llﬁ%égéi gﬁlgﬁ?asl%{rgﬁlg gglﬁ/mer either
(i) briglggs sapk@p agd nfmmSea &@pa@@l igdiyidaabgrapgaioe passilg ondhersppen surface of

said pla"ﬁgf fﬁbﬁ‘ﬂ%@ﬂ oBip rf’félzl%/ REp A& e 18weFpdrI6n UPIBE orifiE Bl?d:ﬁlllﬁ)tlpon the
sai d ei ng cool e

ana sai d travelln
upper3yrigec sﬁal%rela%rr%fgmw O STRGN Peid Lerraeer Al the upper
surfade @0&did pahirasemiodr, S tehvlahﬂglﬂlémﬁf&m{g codledAyRdieesSpas of cooling
i idicn (;I tai n@llv\herr eliétn S%J d1 t réavae |e% Pl anar nenber is an
quid GORfAgde & QW SEERSH A faid RIS 1 i qui d. 3. A
pRoces g\ mecdsn andTlmn? | wherean snid ainctliop glamgsmbmbéer ik sn andless belt

imper%fo%?'t Qa%'h'h hﬁuldA process as in Caim1l wherein at
st tion of said plug of nolten unadulterated

br30m naﬂl@r@C%ﬁ%m Clagn ¢rvigirein sy phdlessheltdy a stesbhedt. gap

and f oTBrResseRAMACRith N iwhefidlat %a@ﬂh”;%rt%n pRsdil |ﬂ1@g @f‘ molten
r.oce

er .surface of said planar
unadulerei BRI RPE: o BEReh DRGee wie 3 S Gorgyg separate
individhal rged niuénoryaatilid éremam@plerkmffmm@ﬂsad [Amiad Mietntet.yr eni c

pgl yner, freely. dro ortion
or| ficd B %g “at’l s gf'aén fl‘ﬁvél eﬁe?n al?Y\glur Ohlonf Opsalé Plug of molten

unadute satesl broemigad amehié @tryrmmapplymdn treadyidiopg fmmuthe lower portion of the
onflcé’%ﬁf Ai'ahé @pd?lnthE b éﬂ@ﬁ%ce%ﬂ rsgu@&)ﬁangf m%ﬁi'bgr a0k SBRBR dual granule

rocess a Caiml er eln a at |l east a
or PasﬁHP ppébﬁ HIPeE %H@Cﬁ PG@al%Plaﬁ?}l PERbEIN adul t er at ed

br6om N pibc@Ria0nh «::tlﬁhy[ gﬂieﬁelﬁ) @:li)yamsasba ipdgRS c&aslaﬁi gag of molten
arate | ndil vl agua nul e. or
“nad“?‘i’?éat?fg[%@m%?(ﬁ %B’émbcf S B‘ﬂéﬁ‘ﬁ‘ﬁ? ﬂ@%esr’“‘? é?lp WA rf%‘fﬂ}ﬁ 2 eparate

indivi@itng] gatnulesaphstdleparthd wppeofurtaae df pilidig awdr rmnmlﬂieemr wherein (b) at least
a port#)'ﬂ%‘fl th& gfu i ol?trelq H{l%ﬁﬁt?&te%rﬂr&m Gred R ?1 Qﬁ)lc ?épﬁrr—n r fref(:jly drops

rom ower I on O
from tﬂlallquer@pﬁwnwﬁ gheypidise a@djfaﬂlaeeorotile gppat swlf@mawf sarté phsapr mergber and

formslaQri @ vRINal HhMé GP stiflé 8h lfﬁeeuﬁib%r Qﬁ‘ﬁké bt ﬁl@?lahﬁ%éiﬁﬁ’ﬁr (a) and (b)
surface of said anar nenber; (a) and (b) occurring

occuryipg A an pkeIpAe q#gartsirorrr WAWKH manner. 7. A process as in
any of A@r@tdﬁ as’lmﬁm\pf/@eCﬁilﬂﬁs $ @ whdttiatsaidmisPsrapragfof cooling liquid is

a mlst or spray%f co&mg Water

8. A process as in Claim 7 wherein said mist or spray of cooling water is applied to
the lower surface of said planar member below the region in which the separate individual
granule or pastille is formed on the upper surface of said planar member.

0. Solidified granules or pastilles of unadulterated brominated anionic styrenic

polymer having (i) a bromine content of at least about 50 wt%, (i1) an average particle length of

14



10

a mst or spray of cooling water. 8. A process as in
Claim7 wherein said mst or spray of cooling water is
wappBled7@d o t he | ower surface of said planar neEDES2007/073804

bel ow the region in which the separate individual

at leadd baz'(}%lf 2Rl oR %%n%%é &u@?st%ﬂ%{ﬂg)qfa?féagt% PORRE pet fidnace of

pdlt i | Behdltﬁlﬁ‘d griadigh pepastides @rlolﬁlmat @ wheneinomiEbromypaegringent is at
least A8LYEEKtdpaving (i) a brom ne content of at |east about

50 wt % éi_i_ an aver age ﬁartlcle | ength ofat |east 0.2

i Aéh, 2AHdiERd gireplisyer E%Sul g atip &g’ Bheigin saihlypmags content is in
the raP@USTS oed7 tioraehut 7110wt0/§ol idified granules or pastilles

aB3ur SO sE SEeTeal Al bl 1ok IO G o S s TG strength

is atléalstﬁmmndﬁapwhaclm n said brom ne content is ! nt he
rapge
?g Ul gghgﬁ?@&' graﬁz % & éﬁgtg}élts ﬁZ 1&%1%/%0 \&ﬁeer?lgg %111|dgg£rgféjcmsh strength
is atl%&’e‘i‘%@@méw@ﬁn%hrength is at |east 45 pounds per inch.

134 So |SbHth3§ SrafBfROGH RSt aPAIhind ?ﬁwﬁe?elh@a@aaér%e]&ush strength
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aSSJ n SbAdified gwinatesionpsaiiles aviaraagef Claisk Ositdreingtin shisl solidified
granuﬁes or. gsst%lhﬁ Igasvréou%ggra ﬁ[iorln? C%pg conﬁél()r!itidil\;]nggl gr 22|uldes
SO|IdIerd granul es or pastilles have a generally done

shape configurati on.
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